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This chapter outlines a very concise introduction
of the research design and population examined in the
study.
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Science teaching in the schools should attempt to
give the learners knowledges in the outstanding discoveries
and inventions on which western civilization has been based.
Further, scientific discoveries, and their technological
applications, are intimately related to social, political,
economic, and other changes—including changes in the "new"
ways of thinking, application, social, economic, and
political conditions which are importantly oriented to
man's development.
The cultural values of science, and its methods and
techniques, depend upon the ways science is taught. Science
teachers, increasingly, must not stop when considering
the information and facts involved in considerations of a
discovery nature, teachers must, or should, not stop when
it is importantly necessary to go on to discussion and
application of science and technology in terms of the
social impact of science and technology, as well as the
important social relations and import of particular aspects
and topics in Science areas. Every opportunity should be
taken into consideration wherein correlation to topics in
a science lesson include significant aspects pertaining to
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history, geography, politics, economics and all other areas
of subject matter including policies for the future. Schools
of today, the 1970's, increasingly are aiming to retool
science education programs so that concepts, principles,
laws, social conditions, economic conditions, political
conditions, and all other aspects of the "new" culture of
the 1970's provide science teachers with concepts, principles,
"laws" and the like for applications of science and technology
which are "large" as well as "small". More and more
science teachers are moving from atomistic-mechanistic
science teaching to gestalt and organismic science teaching.
In the 1970's more and more science educators at the
secondary school levels are concerning themselves with one,
two, and multi-variables including problems of population
growth throughout the world societies, food supplies for
the increasing populations, and the like, of such a serious
nature which cannot be met in the home and garden. Increasingly
children and youth enjoy and engage in interests, problem¬
solving, and technological inventions and discoveries which
are science-oriented and which are within the children and
youths’ skills and abilities to deal with. Science education
should, or must, be led to encourage more and more children
and youth to a wise acceptance of science and technology in
everyday life, as well as use of leisure and enjoyment of
beauty in man and nature.
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For science and technology seeks for more and more
knowledge and understanding of the world in which we now
live—a world and life-style which includes behavioral
and other objectives through which teachers may attain
successes through student performances. To accomplish
any goal, it is desirable to have clear descriptions or
outlines of particular objectives that must be met along
the way. Behavioral objectives deal with concrete,
specific, measurable goals—they provide clear precise
explanations of what the learner is to do. Literature and
language become inextricably woven into all learning ex¬
periences—skills of listening, speaking, reading, and
writing reinforce and enhance one another.
For the purpose and scope of this study, the Inquiry
Method will be defined as a problem solving approach to
a set of learning activities, in which each newly encountered
scientific phenomenon becomes a challenge for thinking with
a careful set of systematic observations and measurement.
Statement of the Problem
This study will investigate and determine the effective¬
ness of the Inquiry Method of teaching science as it relates
to the academic progress of elementary and secondary
students in a Middle Georgia rural public school system.
It will also determine the perceptions and levels of under¬
standing of the Inquiry Method by professional staff members.
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Evolution of the Problem
The writer's reason in selecting this project is
the result of several years as a science teacher in a
public school system in this Middle Georgia county. The
writer was stimulated by participation in an Upward Bound
session for the improvement of science education. After
attending the sessions/ the writer became interested
especially in the "Inquiry Method" of teaching science.
Inquiry is sometimes used interchangeably with "self-
discovery" or "openness". It is an approach to learning
that should come early in one's educational career, hopefully
as early as in kindergarten. Inquiry is increasingly
favored due to being based on a series of principles that
bring science learning into close harmony with the very
nature of science and its methods of solving problems. It
is the scientists' open road to the discovery of knowledge,
and the key for unlocking the mysteries and perplexities
of nature. Mere commitment of a vast array of facts and
information should never have been memorization per se is
at variance with the spirit, time, and progression of
science and technology. The learning of science, and its
technological improvement, is a continuing process of
inquiry designed to discovery of more and more facts,
improvement of quantitative descriptions of what is known,
organization of facts into conceptual schemes, and a
continuous search for newer, higher, more improved
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conceptual schemes each more adequately newer and higher
and involving descriptions and accounting for the pheno¬
mena involved.
Contribution to Educational Knowledge
The writer believes that this study will help
ascertain and determine whether the inquiry method(s) of
instruction are better or worse than science education
methods which are conventional.
As a professional science teacher, it is proposed
that science educators have responsibility to develop
"new" and "unique" techniques of instruction. If pro¬
fessionally trained science educators do not believe in
new or different strategies and techniques of instruction
in science, then we will lose many good students.
The objectives of today's education should be one
wherein the total needs, interest, problems, and useful¬
ness of science education should be met. If this does
not occur, then we have failed.
The inquiry method of instruction has meant much to
the boys and girls of this county. The percentage of
inquiry students who attended centers of higher learning
is now about 50 percent as compared to 20 percent of
those students who studied science by the "old" methods
of instruction. As the saying goes "you can lead a horse
to water, but you cannot make him drink". So it is, like¬
wise, with students during the learning process.
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Population and Locale of the Study
This study was conducted in a Middle Georgia County
during the school term 1975-76. The subjects utilized
in this study were elementary and secondary school science
teachers in the public school system.
Limitations of the Study
The writer proposes that there is no method of
teaching science that should be considered as a panacea.
So it is with the inquiry method of teaching science.
There are weaknesses in the organization of the inquiry
method of teaching science in this Middle Georgia County.
The weaknesses are as follows:
1. Provisions are not made during the school day
for teachers to help special science groups
with their projects.
2. The class size is not determined by the type
of instruction, abilities of students, and
the number of available work stations.
3. Individualized instruction or special classes
is not available to the "gifted" students.
4. The physical facilities in the school system
has many weaknesses. The weaknesses include:
a. Only one laboratory for the 1,055 high
school students in this county.
b. There are inadequate space and equipment
for maintaining living plants and animals.
c. Exhaust fans to remove noxious and toxic
gases are not present.




The Descriptive Survey Method of research employing
the techniques of questionnaire documentary materials
and interviews, was used to gather the data for this study.
The procedure used in this study was as follows;
1. The literature was reviewed and presented in
the final thesis copy.
2. Permission was requested and obtained from the
Suoerintendent of the involved schools to
administer the instrument to a selected group
of teachers.
3. The subjects were instructors of elementary
and/or secondary school science.
4. The subjects were contacted and oriented
pertaining to the purpose and nature of the
research.
5. The data were gathered through use of
questionnaires.
6. Findings, conclusions, and implications were
derived from analysis and interpretation of
the data, and were formulated and presented
in the final thesis copy.
CHAPTER II
REVIEW OF RELATED LITERATURE
The pertinent literature germane to this study is






Science teachers are finding that social science
presents concepts, generalizations, and principles that
help us comprehend and interpret the nature of man, the
social animal. Principles help us to understand and
interpret the social animal that is unique in man.
Science can be viewed as a method of organizing
knowledge and finding out about man and everything his mind
and eye perceives. Throucrh direct intimate use of the
mind and body, learners recognize differences between
symbols, solid things, and mathematical terms. Art and
music help develop awareness and powers of discrimination,
analysis, and evaluation. The health curriculum is based
upon health needs of children and society. The science
curriculum, including health, is concerned with (a) the
nature of science education; (b) behavioral objectives;
(c) higher cognitive skills; (d) creative skills; and
(e) craftsmanship skills.
On these bases behavioral objectives identify and
specify the nature of science education. The knowledge
content of science is organized, and continuously re-organized.
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within a host of "ologies"—from archeology to zoology.
Likewise the skill content of science is scrutinized and
organized in various ways. An example of skill-content
organization is the scientific method. Usually scientific
methods start with defining a problem, then progresses
through stages of generating possible solutions or ex¬
planations; such as observing, measuring, testing, and
experimenting; also observing, measuring, testing, and
experimenting; likewise organizing and interpreting data;
forming conclusions; and communicating findings and con¬
clusions to others. Further, science is a method which
portrays logical sequential approaches to understanding the
natural and physical world. Still, scientific method is not
universally applied by all scientists. Many scientists
apply highly individualistic styles of inquiry and experimen¬
tation in solving problems and arriving at explanations
and conclusions. The unique dynamics of inquiry, problem
solving, and creativity tend, not to refer to scientific
method but rather focus on the multiple ways of perceiving,
organizing, solving, and communicating. Today science
educators stress the importance of developing proficiency
in certain processes, in preparation for the time when
these processes may be used in combinations to strengthen
man and his quests for order, knowledge, and understanding.
In science the process skills (gathering, analyzing.
12
and interpreting) are acquired most effectively through
experiences that make sense to the individual and which
enhance their knowledges and intellectual powers; and these
are the experiences that make sense, enhance knowledge
and utilize intellectual power.
It is on these bases that one can investigate the
ways that science is taught as well as how it might be
better taught. For science is essentially an exploration
into the "how and why", the "what might happen if."
Science is an area of study in which are fostered rigo¬
rous, analytical, convergent, problem-solving thinking as
well as productive, divergent, and creative thinking. Thus,
in the study of science, one learns how to interpret facts,
functions, processes, principles, and phenomena. One learns
how to express them in concise terms sometimes as graphical
or through mathematical expressions. The science teacher
also learns how to formulate and apply hypotheses and
principles, and how to evaluate a process, product, condition,
or reaction.
When developing strategies for teaching science,
teachers would do well to recognize a simple fact—they
have taught only when children have learned. Learning
requires willingness on the part of the student to enter
the teacher's world, participate in activities, accept
knowledge, and, generally, to deal directly with the world;
it also requires that the teacher enter into the children
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and youths' world as a "co-discoverer", a creator, a learner,
A third alternative is the careful "setting-up" of the
stage in which the learner, almost totally independent
of ostensible directions from the teacher, proceeds to in¬
quire, to explain, and to comprehend. Children and youth
learn principles of science by observing, inquiring,
applying, testing, validating, analyzing, evaluating, and
resolving. He is the only one who can learn the concepts,
principles, generalizations, and skills so unique to science
and these are the teacher-contrived encounters with persons,
books, materials, equipment, and environments. The child
and the teacher learn through encounters in the biological
and physical world.
Finally, there are certain behaviors that the teacher
should be certain to ask about himself:
1. Is the lesson, materials, or activities of
interest to the learners?
2. Does the assignment involve materials and/or
activities which lead to problem-solving.
3. Are there provisions for a variety of levels
and paths of investigation which accommodate
individual initiative and direction? Is
scientific method used?
4. Is the content of the lessons appropriate in
terms of individual intellectual levels for
the learners?
Do the lessons and assignments involve concept
formations fundamental to the development of




6. Does the amount of required reading impede
student success when there is limited reading
(an interpretation) ability?
7. Are audio-visual and other aides (blackboard,
diagrams, slides, films, recordings and the
like) effectual supplements to science
investigations?
8. Do students make observations or collect infor¬
mation which provokes problem-solving.
9. Do the students formulate hypotheses or design
models or make predictions which really aid in
solving problems? Formulate hypotheses? Per¬
form experiments?
10. Do students analyze, interpret, evaluate data
singly, or in groups, or as a whole class under
the teachers' guidance?
11. Are the conclusions of the class based on
evidence on-hand or are they under the teachers'
authority?
12. Is the teacher a fellow investigator while pupil
investigations are being conducted.
13. Does the teacher act as a "classroom secretary"
when data needed is to be organized for class
analysis?
14. Are concepts introduced after students have
sufficient direct experience with materials,
events, situations and the like which enable
pupils to comprehend and attain meaningful
verbalizations?
15. Does the teacher provide additional supplementary
materials, experiences, or events which enlarge,
refine, and/or reinforce meanings of concepts
previously introduced?
16. Does the teacher handle classroom interruptions
by calmly walking over to the offending student
or students and addressing them personally in a
calm and deliberate manner, thereby saving
embarrassment of teacher and pupil?
17. Does the teacher appear confident, calm, and
friendly?
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18. Does the teacher pose a divergent evaluative
behavior allowing for creative thinking and
acting, stimulating discussion?
19. If questions are posed of a convergent nature
are they formulated to focus attention on
particular aspects of an investigation wherein
the student is having a difficulty? If so, does
the teacher utilize convergent questions by
orientation to an "inquiry-centered" classroom
situation wherein the student is helped to more
carefully analyze the problem or situation and
find a "correct" possible error or a point
wherein confusion(s) is supplianted by knowledge?
20. Are questions phrased simply and directly?
Do ambiguous questions lead to confusions and
inattention? In this instance can the teacher
"somehow" direct discussion to a point which
maximize student response?
21. Does the teacher call on an individual after
posing the question? Does calling upon an
individual prior to asking questions encourage
the rest of the class to disregard the question?
If the teacher asks the question first does the
entire class become stimulated to think about
the question and then seek to answer the question?
22. Does the teacher wait a few seconds for an
individuals' response? Is it "unfair" to not
allow for "critical thinking" about the question
being asked?
23. Does the teacher listen and accept all sincere
questions as a valuable contribution? In an
"inquiry classroom" is there a real "right" or
"wrong" answer? Should student responses, if
sincere and clearly not "goof-off" responses,
be accepted as worthwhile information?
24. Does the teacher, in answering student questions,
respond by providing additional ideas or
information which will enable the student to
continue thinking at new and higher levels?
25. Did the teacher and the students enjoy the
lesson?!
^Anton E. Lawson; Alfred Devito; and Floyd Norland,
"How's Your I.Q.: Inquiry Quotient," School Science and
Mathematics (February 1976): 145-151.
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Inquiry Role Approach
Experimentation by students who study science by
the inquiry method is characterized by a quantitative
analysis of results not found in the textbook.
What impact does science have on the learning patterns
of science by the inquiry method? It appears that these
students are able to identify problems, make observations,
and draw meaningful conclusions from their laboratory
experience.^
Experience with the Inquiry Role Approach (IRA) pro¬
gram indicates curriculum materials designed to be inquiry-
oriented should not be considered adequate for developing
skills in students. A complementary teaching methodology
(such as the IRA) is necessary, so teachers learn how
to elicit inquiry behaviors from students.
The Inquiry Role Approach program has been shown to
be a successful inquiry teaching methodology for use with
modern inquiry textbooks. Students have shown significantly
higher inquiry skill and attitude development in classes
using the IRA program, compared with similar non-IRA
classes. Students also have indicated a preference for
the social behaviors, cognitive behaviors, and classroom
procedures characteristic of the IRA inquiry classroom.^
2
Vincent J. Cusimano, "Why Inquiry?", American Biology
Teacher 37 (October 1975): 430-431.
^Lowell A. Seymour, Lawrence A. Padberg, Richard M.
Bingman, and Paul Koutnik, "A Successful Inquiry Methodology",
American Biology Teacher 36 (September 1974); 352.
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The inquiry-oriented science were perceived by
students to be more cooperative than the textbook method
of instruction. The inquiry method of teaching tends to
be cooperative and perceive a cooperative structure.
Students in the inquiry-oriented group found science more
enjoyable than students in the textbook group.^
The following are some principles of precision in
the inquiry method of teaching science:
1. When there are alternative movements available,
specify the magnitude of the change.
2. When there is change in mass, volume, or time,
specify the magnitude of the change.
3. When there is mention of the location of an
object, specify the location in relation to
another object.
4. When there is more than one component in the _
composition of a substance, specify the components.
Does the inquiry method really make a difference in
educational development? Over sixty research studies
representing elementary, secondary, and college-level
investigations were selected for their potential contri¬
bution to the solution of such problems as:
1. Can the inquiry method generate the kinds of
cognitive and effective learning outcomes
necessary for citizenship in a complex world?
4
Roger T. Johnson, "The Relationship Between
Cooperation and Inquiry in Science Classrooms", Journal of
Research in Science Teaching (January 1976): 63.
5
Mary E. Quinn, "Precision in Inquiry Skills", Science
Teacher 41 (September 1974): 46.
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2. Is inquiry effective with diverse student
audiences?
3. Will all teachers be capable of employing inquiry?
The research surveyed in response to the first
question included more than forty experimental studies.
Eight researchers, each using a different type of inquiry
device, reported no significant difference in subject
achievement between groups taught by inquiry; three found
subject achievement significantly higher in the inquiry
groups; and six others, all reported conclusions favorable
to the inquiry method, were difficult to assess because
instrumentation and statistical methods had been deleted.
Most of the studies measuring the knowledge acqui¬
sition potential of inquiry reported other associated
learning outcomes such as cognitive skill or affective
development; six reported no significant difference between
treatment and control groups on measures of critical groups
on measures of critical thinking ability; five reported
results favoring inquiry as a teaching method to produce
higher cognitive operations, inquiry skills, critical
thinking, and problem-solving.®
Inquiry Teaching Behavior
There are three kinds of inquiry teaching behaviors:
empirical, value, and conceptual.
®William C. Merwin, "An Inquiry Into Inquiry Teaching",
High School Journal 59 (January 1976): 162.
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Conceptual inquiry explores the meaning of the
language categories used to classify the facts and specific
features of a situation. Concepts aid thinking to organize
details in a meaningful and manageable pattern.
A concept is a category with a definition which
identifies the features necessary for classification in
the category. Concepts are neither true nor false. They
are either more or less useful in organizing the environ¬
ment and have either greater or lesser significance in
general statements about the world.
Empirical inquiry use systematic observation to
gather verifiable data as a basis for judging which of these
competing claims about reality is true. The purpose of
empirical inquiry is to generate and test hypotheses in
order to identify valid generalizations. Generalizations
are true or false depending upon the evidence.
The purposes of value inquiry are clarifying values
and developing the ability to make reasoned value choices.
Value inquiry does not indoctrinate a particular set of
values or require all inquirers to reach the same value
position. It does, however, require the use of rationality
, 7
in making moral choices.
The major reasons for the utilizations of inquiry
tactics in the classroom center around the vague item called
^Bruce D. Smith and Ronald L. Van Sickle, "Focusing on
Inquiry Teaching Behaviors", High School Journal 58 (April
1975); 294.
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critical thinking skills, which includes being able to
judge whether or not a given conclusion follows from the
data offered, ascertain whether a certain line in
reasoning is ambiguous, and determine if a given general¬
ization is warranted. Essentially these items can all be
embraced by two basic statements. First, we want the
student to make bold conjectures, and secondly, we want
0the students to test these conjectures severely.
^Richard F. Newton, "Inquiry: Science and Pedagogy
in Conflict", Teachers College Record 77 (September 1975)
120-121.
CHAPTER III
PRESENTATION, ANALYSIS AND INTERPRETATION OF DATA
This chapter reviews the technique for classifi¬
cation and identification of researchable problems in
the study. Also, it presents the data which were gathered
by the administration of a questionnaire to the research
teaching population during the school term 1975-1976.
The chapter is organized into the following five sections:
Data Presentation
Data Analysis
Descriptive and Demographic Findings





The data presented in this chapter will establish
some statistical bases as to the effectiveness or ineffec¬
tiveness of the Inquiry Method of teaching science. The
reintroduction of the Inquiry Method's definition at this
point in the study is germane and experimentally sound.
This method is defined as "a problem-solving approach to
a set of learning activities, in which each newly en¬
countered scientific phenomena becomes a challenge for
thinking with a careful set of systematic observations
and measurements."
Furthermore, the data presented will examine the
utilization and perceptions of this method from the
vantage point of professional staff members in a rural
Middle Georgia school system.
Data Analysis
The first task of data analysis is to determine
an appropriate method of measuring the relationship of
each of the independent and dependent variables under
investigation. Descriptive analysis, on the other hand,
will point out characteristics of the group being observed.
This researcher will use mean (x), frequency distribution (f),
and percent (%) for data investigation and interpretations.
Finally, data analysis is based on the respondents' popu¬
lation.
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Male 4 4 8
Female 61 1 62
Total 65 5 70
Sixty-one or 87.1 percent (N=61) of the total
population are female teachers on the primary level (grades
1-7) with :four or 51.7 percent male teachers on the same
level. The secondary level (grades 8-12) of
■
the total
population had 5.7 percent (N=4) male teachers and 1.5
percent (N:=1) female teachers.
TABLE 2
TEACHING EXPERIENCE
0-5 6-10 11-15 16-20 21-25 Over 25
Levels Years Years Years Years Years Years
(f) (f) (f) (f) (f) (f)
Primary 45 7 0 5 4 4
Secondary 3 1 0 0 1 0
Total 48 8 0 5 5 4
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The primary level of teaching experience revealed
the following distribution; 0 to 5 years of experience
for 69.2 percent {N=45) of the population, 10.8 percent
(N=7) had 6 to 10 years of experience, 7.6 percent {N=5)
'^ith 16 to 20 years and an equal percentage for the last
two intervals, 6.2 percent (N=4). On the secondary level,
60 percent (N=3) of the population had 0 to 5 years of
experience, 20 percent (N=l) with 6 to 10 years and 20
percent (N=l) with 21-25 years of experience.
The combined experience for both instructional
levels revealed that 68.6 percent (N=48) had 0 to 5 years
of experience, 11.4 percent (N=8) with 6 to 10 years, 7,1
percent (N=5) for the 16 to 20 years and 21 to 25 years
interval. Only 5.8 percent (N=4) of the total population












Primary 22 0 37 6
Secondary 0 2 2 1
Total 22 2 39 7
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Analysis of teacher certification showed that 55.7
percent (N=39) had a T-4. Thirty-one and 4 percent (N=22)
on the DT-4 level, 10.0 percent {N=7) with a T-5 and 2.9
percent {N=2) on the T-4 level of certification. This low
level of certification is caused by a high teacher turnover













Primary 12 46 7
Secondary 4 0 1
Total 16 46 8
Science teacher certification is dependent upon
academic attainment, there is a natural correlation be¬
tween these variables. The data,revealed that 88.3
percent (N=62) of a population had a Bachelor of Science
or Bachelor of Arts degree with only 11.7 (N=8) with a
Master of Arts degree.
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TABLE 5



























No Minor 45 64.3
Major Field of Concentration
Graduate
Elementary Education 55 78.6
Secondary Education 5 7.1
None 10 14.3
Minor Field of Concentration
Reading 5 7.1
No Minor 65 92.9
The majority of the respondents had an undergraduate
concentration in elementary education. The writer came to
the conclusion after analyzing the preparation of teachers
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by the different colleges that the respondents were well
qualified to teach their students for the most part.
The writer believes that the teacher preparatory
program in the schools involved should allow the pro¬
spective teacher to gain more practical experiences in
their field of study. Many of the respondents indicated
this factor. The writer believes that if more practical
experience is gained by the prospective teacher, this
prospective teacher will be able to become a first class
teacher at a much younger age.
TABLE 6
QUARTER HOURS IN SCIENCE



























Methods and Materials in Teachinq
High School Science
5 Hours 2 2.85
Others: Science Survey
5 Hours 2 2.85
The elementary teachers had taken 10 hours of
biological science whereas the high school teacher had
taken between 45-50 hours of biology. It is vital for
both elementary and high school teachers to become well
versed in this area. In many cases the type of students
that are produced in school is determined by the quality
of J.nstruction.
The elementary teachers took at least 5 hours in
physical science whereas the high school science majors
took courses in physics and chemistry. The writer believes




DISTRIBUTION OF RESPONSES PERTAINING TO
FACILITIES FOR TEACHING SCIENCE
Facilities Number
Supplies and materials used with
plants and animals 10
Adequate storage space 3
Books, magazines, pamphlets,
and other published materials 300
Display materials and display
areas 2
Room of sufficient size to accommodate
class without crowding 0
Work area set aside for activities
by individual and groups 1
Kit, demonstration area or table
easily visible to all 1
Room equipped for audio-visual uses
or access to such 0





Lightproof draperies or shades 0
Charts, models, exhibits available 10
Microscope or hand lens available 0
Specimen available 20
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Respondents indicated that they did not have adequate
facilities for teaching science including:
1. Supplies and materials used with plants and animals
2. Adequate storage space
3. Display materials and areas
4. Rooms of sufficient size
5. Work areas set aside for activities by individual
and groups
6. Kits, demonstration areas or table easily visible
to all
7. Room equipped for audio-visual use or access to one
8. Ventilation free from dangerous or unpleasant gases
9. Movable furniture, charts, models and exhibits
Due to the lack of scientific eguipment, respondents
had to improve a great deal in the classroom.
Inquiry Method Selective Variables
Each research subject was asked to rank seventeen
variables in order of importance as they affect the inquiry
method of teaching science. The mean factor scores for
each variable were converted to standard scores and plotted.
The plotting of standard factor scores serve as the basis
for the factorial analysis.
31
TABLE 8





Variable I: Other factors being equal, learning is
more likely to occur when the teacher has a broad back¬
ground of knowledge in science,' as well as related areas.
The respondents agreeing to this variable would
recognize and use this broad general educational background
in the teaching of science at the high school and elementary
level. The teachers recognize that for them to become an
effective instructor, they must have a broad knowledge of
all the courses that they took in school. They also agreed
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that they must read extensively in the area of science
and related areas.
Respondents ranked this factor thirteenth (x = 4.52)
in acceptance. Effective learning is likely to occur when
the teacher has a broad background of knowledge.
Variable 2; Other factors being equal, learning is
more likely to occur when the teacher has a functional
knowledge of how children develop and how learning develop
and how learning takes place.
Respondents ranked this factor tenth (x = 4.86)
in acceptance. All the respondents indicated that a
knowledge of growth and development facilitates effective
teaching. Teachers should have a functional knowledge of
how children grow and develop.
Variable 3; Other factors being equal, learning is
more likely to occur if the teacher knows about, understands,
and uses a variety of methods of instruction as opposed to
the exclusive use of one or two methods.
Respondents ranked this factor fourth (x = 6.27)
in acceptance. The respondents agreed that the inquiry
method of instruction was best for the students to become
effective leaders.
In this county, the number of students who have studied
science by the inquiry method have been highly motivated by
this method .of instruction.
Variable 4; Other factors being equal, effective
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learning is more likely to occur in our society, where the
teacher has a well thought out philosophy of teaching, and
when the teaching practice is consistent with the philosophy
of the teacher.
This implies that the teacher has, through much thought
and consideration, arrived at what he believes should be
given to this profession and what he believes should be
gained from it. He then teaches in the light of these
beliefs.
This factor received a rank of eleventh (x = 4.83) in
acceptance.
Variable 5; Other factors being equal, learning is
more likely to occur when the teacher is living the life
of a normal citizen of the community with leadership
appropriate to his educational position.
Agreement with this factor means by virtue of his
position, the teacher is given the role of a leader, whether
he fulfills it or not and that, as far as possible he is
expected to lead the kind of community life that documents
the everyday application, as a functioning citizen, of the
conceptualization which he teaches children.
This factor ranked seventeenth, (x = 4.11) in order
of acceptance.
Variable 6; Other factors being equal, learning will
proceed more effectively when the teacher is skilled in the
use of classroom aids and devices, when he is familiar, has
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accumulated and used teaching materials of various kinds,
and uses sources of information beyond his single textbook.
Agreement with this factor means that the teacher
should have an accumulation of and skill in the use of
film projectors, slide projectors, film, flat pictures,
models, charts, specimen and other similar aids and devices,
as well as many sources of references.
This factor received a rank of sixteen (x = 4.18).
Respondents' statements indicated a lack of familiarity
with resources for science teachers, with the operation of
audio-visual devices and a great deal of dependence upon
one or two textbooks. Failure of teacher training
institutions to adequately train prospective teachers in
the use of these devices and to familiarize them with some
of the sources of teaching aids is partially responsible
for this low rate of acceptance.
Variable 7: Other factors being equal, learning will
proceed more effectively where there has been rapport
established with the learners, and when the learners believe
that the teacher is well informed.
This factor has a rating of fifteen (x = 4.21). Agree¬
ment with this factor implies acceptance of the point of
view that one of the tasks of teacher is to establish a
relationship with pupils of such nature as to cause them to
share, think and cooperatively plan their program with
teachers. Such rapport can often be established through
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the teachers. Knowledge of the basic needs of children,
an understanding of their growth and development and
utilization of whatever competencies the teacher has to
create a situation and to provide such opportunities that
the learner will increasingly identify himself with the
learning process will provide for more effective learning.
Variable 8; Other factors being equal, learning is
more likely to occur when interest of the teacher and
his major expenditures of time and energy are concerned with
the teaching and his immediate supervisor.
Agreement with this factor means that sufficient
time should be allotted to carefully plan the school day's
activities that are necessary for effective teaching. This
factor ranked eighth in order of acceptance (x = 5.24).
Variable 9; Other factors being equal, learning is
more likely to occur if the teacher is not carrying an
excessive load, either by reason of an excessive number of
pupils per day, or an excessive extra-curricular or out-of¬
school series of responsibilities.
Agreement with this factor means that the respondents
realized that teaching effectiveness is decreased where the
teacher is overloaded. Excessive preparations mean that no
one preparation can receive the time and thought needed to
make it approach perfection. An excessive number of pupils
prevent the teacher from devoting as much time as he other¬
wise would to each individual. An excessive extra-curricular
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or out-of-school series of responsibilities would be too
demanding upon the teacher's time and energy and would
lower his performance. The factor ranked fifth (x = 6.15) in
order of agreement.
Variable 10; Other factors being equal, a relationship
free from bias, strife, and tenseness would enhance a
teacher's effectiveness and thereby precipitate effective
learning.
Agreement with this factor means that respondents
realized that effectiveness is increased if the relation¬
ship between supervisor and teacher is congenial.
This factor ranked fourteenth (x = 4.33) in order of
acceptance.
Variable 11; Other factors being equal, the teacher
should have a knowledge of how learning takes place and of
the theories of learning.
The teacher should be allowed an opportunity to take
an active part in planning the school's curriculxom and he
should be able to employ various experiences that are
meaningful and applicable to a particular situation. This
factor ranked twelfth in order of acceptance (x = 4.77)
Variable 12; Other factors being equal, a careful
study should be made of the children as well as the
community to determine the present needs of the children
and what might be their future needs.
To do this effectively, the teacher needs to be
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directly associated with the community through active
participation since the school serves as the community's
instrument through which the conditions essential for a
more adequate progressive life are achieved. Coupled with
this principle, a knowledge of child growth and development,
a knowledge of the social sciences, and the actual planning
of the school's program is necessary on the part of the
teacher.
This factor received a rank of sixth (x = 5.43).
The teachers felt that this was a very important factor
in the development of the students. The respondents felt
that this factor plays a bigger part in the development
of a child from a rural area than it does a child that
attends school in a large city.
Variable 13; Other things being equal, the major
objective of the school's program should go beyond the
development of knowledges and skills to encompass the needs
of the child in relation to the community.
The present trend is to base the program of the elementary
and high school on the fulfillment of those educational needs
which grow out of the economic and social condition as
revealed from a survey of the community.
The respondents' ranked this factor second in order
of acceptance (x = 7.27).
The data indicates that the science program in the
schools in which these respondents work are to some degree,
based upon the environment needs of the students.
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Variable 14; Other factors being equal, if the amount
and type of materials and supplied needed to fulfill the
aims of the work are present and in operating condition,
and if the number and type of aids and devices are at hand
and in condition to be used.
Teachers and pupils should arrive at a problem having
formulated objectives, and having arrived at methods and
procedures for attaining these objectives. Teacher-pupil
cooperative planning must share in the making of decisions.
It is necessary that teachers have developed adequate concepts
of child growth and understanding, their needs and interests.
Teachers must engage in home visitations regularly, not
only when disciplinary matters arise, as is frequently the
case, but to learn about all those things which the child
is closely connected.
The respondents' ranked this factor third in order of
acceptance (x = 6.83).
For effective learning to take place in many cases,
there must be a very good relationship with the student,
teacher, and parent.
Variable 15; Other factors being equal, learning will
be more effective in a school which provides a wide variety
of learning experiences than in one which has a very limited
number of such experiences.
The teacher must know the amount and kind of material
needed to fulfill the aims of the work. He must see that
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they are available. He must have a knowledge of the most
effective ways of using these materials and supplies. He
must have an operative knowledge and be able to make minor
adjustments and repairs if and when needed.
This factor received a rank of seventh in order of
acceptance (x = 5.31). The respondents felt that this
factor was very important for the overall development of
each child.
Variable 16; Other factors being equal, learning will
be more effective when considerable attention is given to
problem-solving, development of critical thinking and
scientific attitudes.
This factor means that the teacher strives to have his
pupils the ability to recognize a problem, gather information,
formulate a tentative hypothesis, modify, adapt or continue
the process until the correct solution is reached.
The respondents ranked this factor ninth (x = 5.16) in
order of acceptance.
Variable 17; Other factors being equal, learning will
be more effective in a good physical environment, rather than
in a poor one.
This factor means recognition of the fact that one's
surroundings have an immense effect or influence upon
behavior. A room that is well painted, attractive,
sufficiently large enough to accommodate the class without
crowding, with work and display areas, proper heating, lighting,
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and ventilation encourages pleasantness and receptive minds.
The respondents ranked this factor number one (x = 8.34),
in order of acceptance.
Summary
Fifty percent of these respondents stated they were
unfamiliar with resources for science teaching which are
available from museums, the State Department of Agriculture
and similar sources. This could be expected because the
majority of teachers in this study have not been teaching
very long. The fact that one-half of these teachers profess
ignorance of these resources is a serious indictment to them
and their college preparatory courses.
Twenty percent of the respondents indicated that they
were unfamiliar with such listings of free and low cost
materials as are available through the Science Clubs of
America or similar organizations. Low cost and free materials
can add very much to the success of a science course.
All of the respondents felt that they were competent
to work with normal laboratory and demonstration equipment
in the school. This is unique in that it means that the
students are able to acquire knowledge from observation. This
is very essential in the total development of a child.
The respondents indicated for the most part that the
materials needed to fulfill the aims of the science course
is inadequate. This is a very serious matter. This
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inadequacy of equipment will hinder the total development




This final chapter reviews the total scope and
ramification of this study. It is the confirmation of
statistical research and data interpretations. The
chapter is divided into the following sections;
Sununary of the Inquiry Method of Teaching
Sciences






Suininary of the Inquiry Method of
Teaching Science
The study that was done has been of assistance to
many students in Middle Georgia Counties. The inquiry
method of teaching science has motivated many students.
Motivation in school learning involves arousing, sus¬
taining, and directing desirable conducts.
The pupil is a real live person already possessing
individuality and, to some extent, a unique personality
with formed habits, likes and dislikes, opinions, wants
and needs, vague ideals and standards, emotional sets and
attitudes, and a sense of belonging or anxieties about
lack of status (or marginal status). In short, the
whole field of child dynamics is involved.
The pupil comes into the world with certain definite
needs and wants which grow and multiply becoming more and
more complicated and exact as he matures and discovers that
he may satisfy his needs and wants only within certain
9
approved limitations to avoid unpleasant reactions. On the
basis of this impact with society, and its demands and
restrictions, he constantly modifies his motives in the
satisfaction of nature and acquired drives eventually develop
into attitudes, which are predispositions toward a given
9
Charles E. Skinner, Educational Psychology, 3rd ed.
(Englewood Cliffs, New Jersey: Prentice-Hall, Inc., 1951),
p. 369.
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motive at a given time. The motive is a complicated
reaction towards a goal which moves ahead in the
satisfaction of a drive. If the motive is thwarted by
social taboos or sheer physical barriers, the individual
must successfully live--a person is, therefore, siibject at
^11 times to the influence of his total environment.
Forces such as the laws of physics and chemistry, climate,
other human beings, animals, and other living things must
be dealt with. The result is a constant modification of
motivation. The child who plays with fire or a razor,
after contact with such objects, reacts differently than he
did during his first experience with them. The changes and
modifications of a person's needs and wants are based on
original motive drives, and each modification creates a
new motivation.
These modifications result in learninq and the
kind of learninq that takes place is dependent on the kind
of experience that produces it. Ordinary experiences are
haphazard and wasteful; often the learning that results is
injurious to the individual and undesirable from the view
point of society. The business of the teacher is to direct
the learning of the child through proper experiences so
that approved types of conduct will yield satisfaction to
the child. In the final analysis, each person builds up
his personality on the basis of his own unique experience.
All education is self-education, there is no other kind. A
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person's reactions are influenced by environmental and
social factors to a great extent, a proper manipulation of
these factors can help the individual achieve the proper
integration of personality. This is the privilege and
supreme task of the teacher in formal education.
Summary of Related Literature
The review of the literature on the inquiry method
of teaching science appear to emphasize such principles as
are indicated below;
1. Experimentation by students who study science
by the inquiry method is characterized by a
quantitative analysis of results not found in
the textbook.
2. Students who study science by the inquiry method
appears to identify problems, make observations,
and draw meaningful conclusions from their
laboratory experience.
3. Students in the inquiry-oriented groups found
science more enjoyable than students in the
textbook group.
4. Students have shown significantly higher
inquiry skills and attitudes development in
classes using the inquiry program, compared with
similar other methods of instruction.
5. There are three kinds of inquiry teaching
behaviors: empirical, value and conceptual.
a. Empirical inquiry purpose is to generate and
test hypotheses in order to identify valid
generalizations.
b. The purposes of value inquiry are clarifying
values and developing the ability to make
reasoned value choices. Value inquiry does
not indoctrinate a particular set of values
or require all inquiriers to reach the same
value position. It does, however, require
the use of rationality in making moral
choices.
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c. Conceptual inquiry explores the meaning of
the language categories used to classify the
facts and specific features of a situation.
6. Many educators have identified the lack of
training as a serious weakness in teacher
education.
7. Teaching and learning modules aimed at performance
objectives can be systematically developed to
produce changes in the knowledge, skills, and
attitude of teacher trainees.
8. The major reasons for the utilization of inquiry
tactics in the classroom center around the vague
item called critical thinking skills, which
includes being able to judge whether or not a
given conclusion follows from the data offered,
ascertain whether a certain line in reasoning
is ambiguous, and determine if a given
generalization is warranted.
Summary of Findings
The scope of the inquiry method of teaching science
restricts the summaries which can be drawn from this study.
Nevertheless, the following facts and conclusions can be
made:
1. The respondents indicated for the most part that
the materials needed to fulfill the aims of the
science course is inadequate. This is a very
serious matter. This inadequacy of equipment
will hinder the total development of the child.
The respondents felt guilty because of the in¬
adequacy of equipment. In some cases the
respondents were not motivated to teach certain
courses because of this problem
2. One hundred persent of the respondents said that
they devise equipment for students. This is
very essential in the development of any child.
Students that experiment together or individually
learn from this experiment.
3. All of the respondents indicated that they do not
have adequate facilities for teaching science
including: supplies and materials used with plants
and animals; adequate storage spece; books.
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magazines, pamphlets, and other published
materials; display materials and areas, rooms
of sufficient size; work areas set aside for
activities by individuals and groups, kits
demonstration areas or tables easily visible to
all; room equipped for audio visual use or access
to one; ventilation free from dangerous or un¬
pleasant gases; moveable furniture; and charts,
models, and exhibits. The respondents impro¬
vised a great deal of equipment that they used
in the classroom.
4. The respondents seem to be well-trained in their
particular areas.
5. The respondents agreed that the students of this
Middle Georgia County learn least through
involvement with a traditional scientific learning
approach.
6. The students are highly motivated through the
inquiry method of instruction.
7. The teachers participated in this study agreed
to a relatively high extent that the factors of
effectiveness identified are important indicies
of the effectiveness of teaching science by the
inquiry method.
8. All of the teachers are adequately prepared to
teach science in the elementary and high school.
Implications
These implications signify the culmination of a series
of priceless experiences. They are the product of personal
involvement of the researcher in the development of the
inquiry method of teaching science. The implications for
the inquiry method are listed below:
1. Let suggestions involve a major interest.
Use every legitimate device to assure a degree




3. Appeal to as many motives as possible. Enlist
the whole personality.
4. Be enthusiastic, it is contagious. Help to
create the proper "atmosphere" which is one of
the most important elements in the environment
as far as effective learning is concerned.
5. Encourage participation — manufacture opportunities,
if need be.
6. Rewards are more effective than punishments.
Make your rewards equal with the purpose in mind.
7. Set the proper example. What you are will speak
more eloquently than anything you may say.
8. Make sure that in motivating the child, you have
due regards for his growth and maturation. Every
child has his own natural rate of development.
If you try to hurry him or to force him beyond
his capacity, you are likely to retard instead of
hastening his development.
8. Furnish opportunity for self-expression in as
many ways as you can. This applies also to
opportunities to lead such as being chairman of
a committee or the like.
Recommendations
The findings of this study suggest the need for the
development and implementation of acceptable inquiry method
of teaching science in this Middle Georgia County. The
recommendations which follow are based on tenets that were
germane to the study.
1. There is a need for an in-service program designed
to provide on-the-job training for teachers who
are inappropriately trained to operate certain
equipment.
2. There is a need for more supervision and consul¬
tative services in the area of science education
in this county.
3. Subject matter in science and all other areas should
be relevant to our society.
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4. The science facilities in the public schools of
this Middle Georgia County need to be improved.
5. A program of in-service education should be
initiated specifically designed to aid teacher
increase in their competencies in the methods
and materials of teaching science, and in the










































A SCIENTIFIC INQUIRY METHOD INVENTORY
Purpose and Directions; The aim of this inventory
is to gather descriptive information from elementary and
secondary teachers regarding the utilization of the Inquiry
Method of teaching science. This inventory consists of
three basic parts: Background Information, Equipment
and Facility Information and Inquiry Method Information.
Please complete all of the parts of the inventory to the
best of your ability. If exact answers are not possible,
or if you are uncertain which of the available answers
you prefer, give your best estimate. Finally, your inven¬
tory will be coded at once and held completely confidential.
PART II BACKGROUND INFORMATION
1. School Name
2. Sex: ^Female Male
3. What was your college major
4. What was your college minor
5. What college did you attent
6. Check the number of years of teaching experience in
this school system 0-5 years 6-10 years
11-15 years 16-20 years 21-25 years
over 25 years
7. Check one of the following certification levels
DT-4 T-4 ^T-5 ^T-68.Check your highest level of Academic Attainment
B.S. B.A. M.A. ^Ed.S.
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9. List the number of quarter hours that you have taken






Science for Elementary Teachers
^Methods and Materials in Teaching High School
Science
Methods and Materials in Teaching Elementary
Science
Others (Please Specify)
PART II: EQUIPMENT AND FACILITY INFORMATION
Please indicate whether or not the following facilities
or equipments are in your classroom. Check as many that
apply to you.
Supplies and materials used with plants and
animals
Adequate storage space
Books, magazines, pamphlets and other published
materials
Display materials and display areas
Room of sufficient size to accommodate class
with crowding
Work area set aside for activities by
individuals and groups
Kit, demonstration area or table easily
visible to all
Room equipped for audio-visual uses or access
to such





'Lightproof draperies or shades
'charts, models, exhibits available
Microscope or hard lens available
'Specimen available
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PART III; INQUIRY METHOD INFORMATION
Read and then rank all of the following Inquiry
Method variables as 1-2-3 and so on. Place a one{l) by
the most important variable and seventeen(17) by the
least important variable.
Variable 1; Other factors being equal,
learning is more likely to occur when the
teacher has a broad background of knowledge
in science, as well as related areas
Variable 2; Other factors being equal,
learning is more likely to occur when the
teacher has a functional knowledge of how
children develop and how learning develop
and how learning takes place.
Variable 3; Other factors being equal,
learning is more likely to occur if the
teacher knows about, understands, and uses
a variety of methods of instruction as
opposed to the exclusive use of one or
two methods.
Variable 4; Other factors being equal,
effective learning is more likely to occur
in our society, where the teacher has a well
thought out philosophy of teaching, and
when the teaching practice is consistent
with the stated philosophy.
Variable 5; Other factors being equal,
learning is more likely ot occur when the
teacher is living the life of a normal
citizen of the community with leadership
appropriate to his educational position.
Variable 6; Other factors being equal,
learning will proceed more effectively when
the teacher is skilled in the use of class¬
room aids and devices, when he is familiar,
has accumulated and used teaching materials
of various kinds, and uses sources of
information beyond his single textbook.
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Variable 7; Other factors being equal,
learning will proceed more effectively
where there has been rapport established
with the learners, and when the learners
believe that the teacher is well informed.
Variable 8; Other factors being equal,
learning is more likely ot occur when
interest of the teacher and his major
expenditures of time and energy are
concerned with the teaching and his
immediate supervisor.
Variable 9; Other factors being equal,
learning is more likely to occur if the
teacher is not carrying an excessive load,
either by reason of an extra-curricular
or out-of-school series of responsibilities.
Variable 10; Other factors being equal,
a relationship free from bias, strife, and
tenseness would enhance a teacher's
effectiveness and thereby precipitate
effective learning.
Variable 11; Other factors being equal,
the teacher should have a knowledge of how
learning takes place and of the theories
of learning.
Variable 12; Other factors being equal,
a careful study should be made of the
children as well as the community to
determine the present needs of the children
and what might be their future needs.
Variable 13; Other things being equal, the
major objective of the school's program
should go beyond the development of
knowledges and skills to encompass the
needs of the child in relation to the
community.
Variable 14; Other factors being equal, if
the amount and type of materials and supplies
needed to fulfill the aims of the work are
present and in operating condition, and
if the number and type of aids and devices
are at hand and in condition to be used.
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Variable 15; Other factors being equal,
learning will be more effective in a
school which provides a wide variety of
learning experiences than in one which has
a very limited number of such experiences.
Variable 16; Other factors being equal,
learning will be more effective when
considerable attention is given to problem¬
solving, development of critical thinking
and scientific attitudes.
Variable 17; Other factors being equal,
learning will be more effective in a good
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